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(54) Rotatable tool for chip removing machining 



(57) The invention relates to a rotatable tool intend- 



ed for chip removing machining comprising two parts, 
viz. a holder part (1), rotatable around a geometrical 
centre axis (C), as well as a replaceable cutting part (2), 
which is rigidly connectable to a front end of the holder 
part via a male/female coupling in the form of a tapering 
seat (5) in the holder part and a tapering male member 
(1 4), protruding from the cutting part. In connection with 
the seat, there is a slot (6), which separates two elasti- 
cally deflectable projections (7, 8), that may be inwardly 
deflected towards each other during clamping of the 
male member (14) in the seat (5). According to the in- 
vention, the male member consists of a sheath-like body 
(14) and the seat of a radial, laterally open guiding 
groove (5) into and out of which the sheath body is trans- 
versely movable, whereby at least one external wedge 
surface (20) of the sheath body (14), inclined in relation 
to the centre axis (C), is arranged to interact with an in- 
ternal, wedge surface (25), which defines the guiding 
groove. Furthermore, the sheath body and the guiding 
groove comprise means (26, 27) for centring the sheath 
body in a predetermined position along the guiding 
groove.The sheath body and guiding groove include in 
addition means (26, 27) for centring the sheath body in 
a predetermined position. 
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Description 

Technical Field of the Invention 

[0001] In a first aspect, this invention relates to a ro- 
tatable tool intended for chip removing or chip forming 
machining, which comprises two parts, viz. a holder 
part, mountable in a machine and rotatable around a ge- 
ometrical centre axis, as well as a replaceable cutting 
part, which is connectable to the holder part via a male/ 
female coupling, which includes on the one hand a seat 
having a shape tapering in the direction axially forwards, 
formed in a front end of the holder part, and on the other 
hand a male member, protruding from a rear end of the 
-cutting part, which like the seat has an axially tapering 
shape, whereby a slot is formed in the front end portion 
of the holder part, which separates two elastically de- 
flectable or resilient projections the function of which is 
to clamp the male member of the cutting part in the seat, 
and whereby the cutting member in an area outside the 
male member features a rearward ly directed , surface 
for the transfer of axial forces, and which co-operates 
with a surface for the transfer of axial forces on the for- 
ward end of the holder part. 

Prior Art 

[0002] Cutting tools of the type that makes use of a 
holder part or basic body, as well as a separate, replace- 
able cutting part, may in practice be of strongly varying 
shapes and consist of, for instance, drilling tools, milling 
tools, such as endmills or slitting cutters, thread cutters, 
etc. The holder part usually consists of a long narrow, 
shank of a cylindrical basic shape. In modem machine 
tools, the holder parts are so sophisticated and expen- 
sive that for economical reasons they cannot be inte- 
grated with the cutting part, which constitutes the wear- 
ing part of the tool. In other words, it is profitable to man- 
ufacture the actual cutting part as a separate, detacha- 
ble unit (by those skilled in the art usually denominated 
"loose top"), which may be replaced after being worn- 
out, while the expensive holder part may be used for a 
longer period of time (usually 10 to 20 exchanges). In 
practice, the loose top is entirely or partly manufactured 
from a hard, wear-resistant material, such as cemented 
carbide or the like, while the holder part is made of a 
material having a greater elasticity, e.g. steel. It should 
also be pointed out that tools of the kind in question are 
primarily - though not necessarily - intended for machin- 
ing of workpieces of metal. 

[0003] A tool of the initially generally mentioned kind 
is previously known from DE 3 230 688 A1 , more pre- 
cisely the embodiment that is illustrated in fig 2 in the 
specification. In this case, the male member on the cut- 
ting part consists of a genuinely conical pin that is axially 
movable in and out of a likewise conically shaped seat, 
which tapers off in the forward direction and opens axi- 
ally in the front end of the holder part. The fact that the 



pin is conical and exclusively axially introducable in the 
seat means that the resilient projections have to be de- 
flected substantially outwards in order to be able to re- 
ceive the pin, a fact that, if at all practicable, means that 

5 the projections risk being exposed to plastic, and not on- 
ly elastic deformation. The actual clamping of the male 
member in the seat occurs thanks to the fact that the 
projections bend inwards with the help of a tensioning 
screw, which is in engagement with a female thread in 

to a transverse hole in one of the projections and can rotate 
freely in abore in the other projection. Furthermore, said 
tool according to DE 3 230 688 A1 is only shown in the 
form of a milling tool, i.e. a tool that lacks chip channels 
of the type that characterizes drilling tools. Therefore, 

is the object patented could not be successfully applied to 
drilling tools, in particular tools having small diameters, 
because the material between the seat and the individ- 
ual chip channels would become very thin and weak- 
ened. 

20 

Aims and Features of the Invention 

[0004] The present invention aims at obviating the 
above-mentioned drawbacks of the tool known from DE 
25 3 230 688 A1 and at providing an improved tool. Thus, 
a primary aim of the invention is to provide a cutting tool 
that may be realized not only in the form of a milling tool, 
but also other tools, such as drilling tools, whereby the 
resilient projections should not need to be deflected to 
30 such a large extent that they risk being exposed to plas- 
tic deformation. An additional aim is to provide a cutting 
tool, the geometry of which in the interface between the 
loose top and the holder part is of such a nature that the 
holder part is not exposed to appreciable wear in con- 
35 nection with the exchange of loose tops; something 
which in turn should vouch for the holder part preserving 
a good ability to centre and locate the individual loose 
top also after repeated exchanges of loose tops. Anoth- 
er aim of the invention is to provide a cutting tool that 
40 can transmit great torques between the holder part and 
the loose top, also in those cases where the same are 
formed with chip channels of the type that characterizes 
drilling tools. Yet an aim of the invention is to provide a 
cutting tool that enables simple mounting and dismount- 
45 ing of the loose top without the holder part necessarily 
needing to be removed from a machine. It is also an aim 
to provide a cutting tool, the two main parts of which, i. 
e. the loose top and the holder part can be separately 
mass-produced in a simple and cost-effective way while 
50 guaranteeing a good centring of the loose top. Among 
other things, each one of the two parts should be able 
to be produced by means of simple machining opera- 
tions and with a minimum of advanced grinding opera- 
tions. An additional aim is to create a tool which can de- 
55 pend exclusively on elasticity in both the projections on 
the holder in order to clamp the cutting part, that is to 
say without having to rely on any screw or other tension- 
ing device for this purpose. 
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[0005] According to the invention, at least the primary 
aim is attained by the features given in the characteriz- 
ing clause of claim 1 . Preferred embodiments of the in- 
vention are furthermore defined in the dependent claims 
2-19. 

[0006] In a second aspect, the invention also relates 
to a cutting part as such intended for the tool. Features 
of the cutting part are seen in claims 20-26. 

Summary of the invention 

[0007] The invention is based on the idea of forming 
the seat in the holder part in the form of a sideways or 
radially opening guiding groove and the male member 
on the cutting part as a sheath like body, which can be 
fed into and drawn out sideways relative to the holder 
part. Thereby the sheath body shall be formed with one 
or more external wedge surfaces which are angled in 
relation to the centre axis of the tool, said wedge sur- 
faces being arranged to interact with an equivalent 
number of internal, angled wedge surfaces which limit 
the guiding groove, in addition the holder and cutting 
parts are to include interacting means to centre the cut- 
ting part in a predetermined position in relation to the 
guiding groove. Furthermore the holder part is to include 
means for making possible bending of the projections 
in a direction away from each other in order to make it 
possible to mount respectively dismount the cutting part. 
[0008] It is possible within the framework of the inven- 
tion to maintain the cutting part clamped only with the 
help of the inherent elasticity in both the elastic projec- 
tions which delimit the seat in the holder part, or with the 
help of a special tensioning device which in practice can 
take the form of a screw. 

Additional Elucidation of Prior Art 

[0009] In US 5 904 455, a drilling tool is disclosed, the 
holder part or shank of which in the front end thereof 
features a recess defined by two projections for receipt 
of a cutting part or loose top. Furthermore, a narrow slot 
is formed in the front-end portion of the holder part with 
the purpose of enabling elastic deflection of the projec- 
tions. The two projections are formed with inwardly 
turned flank surfaces, which may be resiliently pressed 
against contact surfaces on the sides of the loose top, 
more precisely thanks to wedge surfaces being pressed 
into a V slot in the rear end of the loose top. The wedging 
is guaranteed by means of an axial screw within the 
holder part. A disadvantage of said tool is, however, that 
the loose top as well as the holder part has to be man- 
ufactured to a very high dimensional accuracy. Another 
disadvantage is that the tool demands dismounting from 
the appurtenant machine in order to enable manipula- 
tion of the axial screw in connection with exchange of 
the loose top. 

[0010] A cutting tool is furthermore known from US 5 
957 631 (see also DE 298 09 638 U1) said tool having 



a loose top that is clampable in a holder part formed with 
two resilient projections, the inherent elasticity of which 
is utilized in order to clamp the loose top. However, in 
this case, the loose top has to be manually turned be- 

5 tween locking and releasing positions, something which 
on the one hand demands great force from the user, and 
on the other hand results in wear or a so-called emboss- 
ing, which long-term impairs the ability of the holder part 
to centre loose tops following each other in an exact 

10 way, 

[0011] A rotary cutting tool is described in US 5 769 
577 in which a dovetail coupling is used between two 
components of the tool, that is to say a holder part and 
a drill unit. In this case the holder part does not however 
15 include any elastically bendable projections of the type 
which characterizes the tool according to the invention 
which is the subject of this document. 



20 



Brief Description of the Appended Drawings 
[0012] In the drawings: 



Fig 1 is a perspective exploded view showing the 

main parts in a cutting tool according to the 
25 invention, viz. a loose top and a partially 

shown holder part, 
Fig 2 is an axialty cut perspective view showing a 

front end of the holder part with a tightening 

screw included therein, 
30 Fig 3 is a partly cut side view showing the holder 

part and the loose top in a separated state, 
Fig 4 is a partially cut side view showing the loose 

top in a mounted and clamped state, 
Fig 5 is a corresponding side view showing the 
35 loose top and the holder part during mounting/ 

dismounting of the loose top, 
Fig 6 is an exploded.view showing end views of the 

loose top and the holder part in a separated 

state, and 

40 Fig 7 is a perspective cut view showing an alterna- 
tive embodiment of a tightening screw for the 
tool, and 

, Fig 8 is an exploded view showing the tightening 
screw according to fig 7 separated from the 
45 tool. 

Fig 9 is a perspective view showing a front end of a 
holder part according to an alternative embod- 
iment of the tool according to the invention, 
whereby in connection to the holder part a key 
50 is shown said key to be used to bend the two 

projections in the holder part outwards, 
Fig 10 is a side view of the holder part according to 
fig 9, and 

Fig 11 is a further enlarged side view showing the 
55 holder part with a loose top mounted. 
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Detailed Description of a Preferred Embodiment of the 
invention 

[0013] The tool illustrated in fig 1-6 is in the form of a 
drill, which in the usual way includes a holder part or 
basic body generally designated 1 , as well as a replace- 
able cutting part or loose top 2. The holder part 1 con- 
sists of a long narrow shank of a cylindrical basic shape, 
which in figs 1-3 is shown in a cut truncated state. The 
shank is in a suitable way mountable in a machine, e.g. 
a multi-operation machine, and has two helicoidal, 
cross-section -wise concavely curved chip channels 3. 
In a front end designated 4 of the holder part 1 , a seat 
5 is formed in which a slot 6 mouths, which slot sepa- 
rates two elastically deflectable projections 7, 8. On both 
sides of the seat 5, there are thrust carrying surfaces 9. 
[001 4] The loose top 2 is of a rotationally symmetrical 
basic shape so far that it has a circular outer contour 
shape in connection with a substantially cylindrical or 
rearwardly slightly conical envelope surface 10 as well 
as a conical surface 11 , the tip of which being directed 
forwards. In general, the loose top has a diameter that 
is somewhat larger than the diameter of the holder part 
1 . In the envelope surface, two concavely curved limiting 
surfaces 1 2 are formed that connect to the curved shape 
of the chip channels 3. In the front part of the loose top, 
cutting edges 13 are formed, which are shown schemat- 
ically in the example in the form of edge lines between 
the cone surface 11 and the limiting surfaces 12. At the 
rear end thereof, the loose top 2 has a male member, in 
its entirety designated 14, for engagement with the seat 
5. On either side of the male member 1 4, there are thrust 
transmitting surfaces 15 for interaction with the surfaces 
9 of the holder part. 

[0015] In fig 3, C designates a geometrical centre axis 
around which the composed tool is rotatabie. Said cen- 
tre axis C should be common for the holder part 1 and 
the loose top 2 if the loose top is exactly centred in re- 
lation to the holder part. 

[001 6] The loose top 2 is made entirely or partly from 
cemented carbide or another wear-resistant material, 
while the holder part 1 is made of a material having a 
considerably greater elasticity, e.g. steel. Steel is pref- 
erable as a consequence of the inherent elasticity or 
flexibility thereof, which makes it possible to resiliently 
deflect the projections 7, 8 spaced-apart by the slot 6. 
Such deflection is guaranteed in the embodiment ac- 
cording to fig 1 -6 by a clamping device in the form of a 
screw 1 6, the character of which will be described in de- 
tail below. 

[0017] Furthermore, it should be pointed out that the 
male member 14 is of a partially tapering shape in the 
axial direction. In an analogous way, the seat 5 is par- 
tially tapering in the axial direction. Said axially tapering 
shape of the male member and the seat, respectively, 
implies that the male member can be drawn into the seat 
when the same is clamped by the projections 7, 8 being 
inwardly deflected by means of the screw 16. 



[0018] As far as the shown tool has been described 
hitherto, the same is in all essentials previously known 
by DE 3 230 688 A1. 

[0019] Characteristic of the cutting tool according to 
s the present invention is that the male member 14 con- 
sists of a sheath-like body and the seat 5 of a radial, 
laterally open guiding groove into and out of which the 
sheath body is laterally - but in general not axially - mov- 
able. Another characteristic feature is that the sheath 

10 body 1 4 together with the guiding groove or holder part 
comprises means in order to centre the sheath body in 
a predetermined position along the guiding groove. Said 
means will be described in closer detail below. 
[0020] As is seen in fig 3, the male member 14 in the 

15 illustrated, preferred embodiment includes on one hand 
a cross-section-wise dovetail-shaped portion 1 7, and on 
the other hand a thickened neck portion 1 8 between the 
end surfaces 15 and the dovetail portion 1 7. The dove- 
tail portion 17 is delimited on one hand by a rear end 

20 surface 1 9, and on the other hand by two wedge surfac- 
es 20 extending forwards from the same, which wedge 
surfaces are inclined at an angle a to the centre axis C. 
Said two wedge surfaces 20 may advantageously be 
plane, although it is feasible perse to completely or par- 

25 tially design the same with a slightly curved, e.g. slightly 
concavely curved shape. The end surface 19 may be 
plane. However, alternatively, even the end surface may 
also be curved, e.g. convexly curved. 
[0021] The neck portion 18 is delimited on one hand 

30 by two opposite flank surfaces 21 , which in the example 
are plane and mutually parallel, and on the other hand 
by two first transverse surfaces 22, which may be plane, 
extending inwards towards the wedge surfaces 20. In 
this connection, it should also be mentioned that the 

35 thrust-transmitting end surfaces 1 5 on both sides of the 
sheath body 14 in the example are plane and extend 
perpendicularly to the centre axis C. Further it should 
be pointed out that even the guiding groove 5 extends 
at a right angle to the centre axis and radially in relation 

40 to the same. 

[0022] Advantageously - though not necessarily - the 
side limiting surfaces 20,21 of the sheath body are sym- 
metrical in relation to the centre line C, i.e. the plane and 
mutually parallel surfaces 21 are located at equally large 

« radial distances from the centre line C. In an analogous 
way, the wedge surfaces 20 are located at equally large 
distances from the centre axis and inclined at the same 
angle a to the centre axis. The angle a may perse vary 
most considerably, but should be within the range of 

50 5-25°, suitably 10-20°. In the example, the angle a 
amounts to 15°. 

[0023] The guiding groove 5 is of a cross-section 
shape that generally - but not exactly - corresponds to 
the cross-section shape of the sheath body 14. Thus, 
55 an outer space in the guiding groove is defined by two 
internal side-limiting surfaces 23, which in the example 
are plane and mutually parallel. Said surfaces 23 are 
intended to interact with the flank surfaces 21 on the 
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Z3. a pair of second transverse surfaces 24 extend 
whjch transform into two second wedge surfaces' 
which l,ke the first wedge surfaces 20 are incTnTd and 
converge in the forward direction. Said two internal 
wedge surfaces define an inner space or bottom space 
n the gu.d.ng groove. The angle of inclination p of the 

enS fr?m?h e ^T* 25 ^ adva "ta 9 eous f differ 
ent ate from the angle a, more precisely in such a way 
that the angle (0 is somewhat smaller than the angle a 

1-2 smaller than the angle a. Because of the angle a 
being larger than the angle 0, contact between the^n 
teracttng pairs of wedge surfaces will be established as 

sal Z o S ofnt s SSi ?' e inSfde ^ 9Uidin9 «™» 
EL ! C ° maCt betWeen the wed 9e surfaces 

ocated ,n .mmediate proximity of the bottom of the guid- 
ing groove. More precisely, the rear portions ofthe 

each other at the same time as a diverging clearance is 

[0024] L,ke the surfaces 15, the two surfaces 9 on 
both s,des of the guiding groove 5 are p.ane andlxtend 
perpendicularly to the centre axis C eanclexte " d 
[0025] Reference is now made to fig 6 which illus 
rates how the guiding groove 5 in the holdJpS ex 
ends radially in a radial plane designated R^ugh 

SZ2 ^ C - Sheath b0dy 14 °" oose^J 
2 extends ,n an analogous radial plane R 2 . SecondarS 

R and T " din9 Perpendicular V to the pfanes H and 
R 2 and intersectmg the centre axis C are designated sT 
and S 2 , respectively 1 

KJl^ , ' ,, " ln,l ' d ' Prefe,Ted e ^-ent, the 
h ot 6 i e the T?« m ° n f ° r the 9Uiding 9roove 5 a "° 
mng wLJ s 23 *5 S '° 6 6Xtends Daral,el t° the side lim- 

he ouid In ^ 9U ' din9 9roove - Furthermore, 

he gu,d,ng groove in the example according to fig 1-6 

heThUvT/^f S endS ,here0f - ln tnis way 3 he 
sheath body 14 may be inserted into the guiding groove 
from either side of the holder part, and be drawn out in 
an arbitrary direction, respectively. 
[0027] Now,referenceisagainmadetofigs1-3 which 
illustrate how the means for centring the cu^t no parti 
in re.at.on to the holder part 1 comprises aSa 
P otrusion 26 formed in one of the parts (figsTand 3) 
and a countersink 27 (fig 2 ) in the other part ,n the ore 
erred embodiment, the button head pmtrusion 26^ 

ThTh „° n k 8 6nd SUrfaCe 19 ° f th * 'heath body 14 
The button head protrusion 26 is of a rotationally sym- 

znss air and is suitab,y - ,hou9h 

sanry p aced at the centre of the end surface 1 9 i e in 
Srer^ ^ "'^ and S * ^ 

Se2roft C ° Ume ; Sink 27 " reC6SSed in a bo "om 
trZ t 6 9Uld,n9 9roove 5 - <n the example said 
bottom surface 28 is piane and transforms via concave y 
arched or rounded transrtion surfaces 29 into plane re 
cess surfaces 30, which in turn connect to he" internal 
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wedge surfaces 25. Like the button head protrusion 26 
the countersink 27 is of a rotationally symmetrical baste 
shape, whereby the countersink suitably - though not 
necessarily - is p.aced centrally along the bottom of the 

sTSco^ 28 ^ 
sink 27 coincides with the centre axis C 

ton 2 h 9 i7 h V 0tati0na " y s y mmetri ^l shape of the but- 
ton head protrus,on and the countersink, respectively 
may vary. In the example, the button head protnTsVon 26 

and on the other hand a convexly curved cimumterfng 

sTnr^rder? 2 - ,n an anaio9ous 

™L k d by 3 plane botto ™ s "rface 33 and a 
« SS? CirCUmferi "9 e-P ^rface 34. The but 

ha. th e ?! " iS Sha,,ower than the countersink so 
that the same cannot touch the bottom of the counter 
s.nk, whereby the button head protrusion may TaTa 
somewhat larger diameter, e.g. a 0.05 mm lanjer d^ 
20 tt h 6 C0Untereink - this way, i, is guaranteed 
hat the contact between the surfaces 32, 34 at least 
theoret.ca.ly will consist of a Hne contact, more prl S 
a arcumfering circular line, when the buZ he^om 

ES^ff 8 " C ° Untereink - B6CaUSa ^e s.o 6 T 
25 !ZT I coun,ersin k, the countersink 27 limits the 

bottom' :°h— " y - nkiB * r — * - 
[0030] ln fjgs , . 3 {he ho|der 1 

s.onless state in which the two projections 7 8 on each - 
side of the slot 6 assume an exit or neutral posTton ^n 
he example shown, the two surfaces 6A, 6Bthat define 

when £ P ' ane ' the Same beinfl mu tually paraS 
when the projections are in the neutral position In thfs 
connection, ,t shouid be mentioned that the slot 6 ex 
tends from the bottom surface of the groove 28 to a 
EX! tk 6 35 that faCimateS the defl -tion of the pro 

east 0 8 x ' en9th ° f thS S ' 0t Sh0U,d am °- to «t 

least 0 8 x the diameter of the holder part 1 but mav 

r^sT 9 : 0 "^ bS larger ' e ' 9 - With ^ rangT of 

- ProiecTons 7 !T ^ SaW neUtra ' posm °" the 
7 " 8 ma V be deflected outwards as well as 
nwards (mward.y deflection is only possible as long S 
the loose top is not mounted), more precisely by means 

« S, i^ 6 ^ 16 intended fordeflectionof the pro- 
Si a aCt '" 9 in the manner describ ^ betow 

S 36 A f ZHT in .K 9S 1 and2 ' the screw - c,ud - 

a head 36 and a shank having a waist 37 that separates 

of whte S he 3 ? 0 "? 8 Sm0 ° th S6Cti0n 39 ' °" 
50 «™ ad ,S ,0rmed - The ma,e thread 38 is in 

engagement with a female thread 40 in the branch s 

th eLed 6 TTi ^ 39 * ^ 
i 2 o^h .t 0 ^ 41 m bran ° h 7 - Via m e slot 6, a rider 

Stened 9 a ^"' ed °" ^ WaiSt 37 " When ^ screw 
55 12 d ' , S - thS male th ^ad 38 is screwed in the 
d,rect,on .nwards in the female thread 40, the pressur^ 
washer is 42 inactive, the projections 7, 8 being p ovTded 
witt , a tendency to be inwardly deflected towardTeaS 
other, as « shown ,n fig 4. When the male thread 38 is 
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6 «|d bring the I 6B ° fthes '°' 

should be pointed out that thSi connection, it 
Projections may in p S^ 0 " m °«°ns of tne 
having a diameter of P for ?n^ b ! e h ; 9 R h, y '""^d. In drills 
have a width of 0.24 mm lZ \ mm ' thes ' of 6rnay 
wa *s of the projeoSt ^ 
amounts to 0.05 mm in the a r T a " eUtra ' Position 
groove 28.. ne area of the bottom of the 

hou S edinacou^Tetfk 4 1in h o e ni i9t !l enin9 SCrevv 1 6 is 
other words, the screw 1" ?° ftheho,der Part, 
enveiope surface of the LS- ' Pr ° tmde fror " the 

PomtedoutthatthescrewTad? 3 ?- " Sh ° U,d ate ° be 
Portioned, i.e. (ocafe £ W £ a £ a ntageo us V Is radial* 

tends perpendicularly to the slot 6 ^ S " and e *" 
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wards from each other°S T « def ,ected out- 
foribedpreviouslybym e i n / 0 f h ) the man "er de- 
" this connection tie ^ ti9hteni "9 screw 1 6 

that the dovetail porfton 0 * ? 9 ^ 5 ' S wide ned so 
sorted without ob'staS Zot h T?n ° 3n be 
9"'<*ng groovei , e J™> *e bottom space of the so 
*s 25. , n this connection ^ VlllT' Wed9e s ^ 
ed at a ce rtain axial dlt anc f f 0dy ^ be '^at- 
groove. in this way the o| an " T ,he bott ° m of the 
JO" head protrusion 26 ^ y S ,SL T"* 31 * the b « 
face 28 of the groove within* a '° n9 the bottom sur- s s 
°f the sheath body arte n TZ * Ks,stan ^ to insertion 
- tr "sion 26 reached thTcounr en ,! he bUtt0f1 "eadp ro 
maticalV engages the counters"? ^ the Same Se- 
same. When this is effected t K 3 * ° en,red in the 
fghtened. , n doing so ^l screw 16 fe 40 

•^fleeted inwards Car^ e^^'' 0 " 8 7 ' 8 "» * 
honed neutral Position.t;nno tht n ° 3f ° reme "- 
°f the projections, the sheath h I Section 
ce ssively rearwards into the n be dra wn suc- 

tion between the pa J 0 ? 9 j 9 ^ bv « 
wedge action simply a LI T?, 9 * SUrfaces 20, 25 A 
«■* -to the guidin^groL: 'S? ah " th - 
surfaces ,5 of the loose lopThav 0 ^'" ^ Unt " «*» 
olose contact against th! been P^sed into 

P-rthertightening TZ^^ 9 ° f ho,d er bo J so 
jections have li^J'^^^lh.pS 
the surfaces 23 of the project P ° S,ti ° n entai,s that 
intact against the flankTurfan " pressed 'nto close 
sheath bodywtthacons/iraJeSr \ * nd C ' 3m P »• 
tnng of the loose top more n~ , * dUrin9 e ^ct cen- 55 
S, and S 2 . P ' m ° re P^-sely in , he radial planes 

r°°35] , n connection with rho „ 

Wrth the nghtening of the tbht- 



^"eradialpiane^r^" 0 ^ 
intact that is estab"s n «^ h I * the circij mfering line 
'ope surface 32 ol ^ bul T"" the exte rnal enve 
'nterna, cup surfal 3/0 Tt " ^ Pr ° tmsio " a " d S 
faotthatthe button head orom? C ° Untersink - D"e to the 
countersink, the plant end! ^ °" ,ssna »ower than the 
Protrusion wi„ n£er ™ e oft ^on head 
bottom surface 33 oUhT l ° COntaot ^h the plane 
^■neither the two ^rj^ mereinkA ^s seen in fin 
Portion 18 w/ll come ?n t0 ?on,atf CeS 22 ° f the "ec? 

spending tnansversesurfacesStr ^ ^ co ™- 
°n the contrary, a clear n?f the 9uidin 9 Sroove 

betweensaidsurface ^ Aiso^ 9 ^ 44 is mai ^ a 'ned 

Joe is of me sneath bo T y l b n 2lZ thep,anee "* s "- 

30, a play 45 is maintained H 0 wiL ° r6Cess surfa ces 

ed out above, the two extemarfL„; r ' "J" been b° in '- 

neck portion 1 e and the conrTsiondf ^ 21 of the 

rt ng surfaces 23 in the gZZ n 9 '"^ side «m- 

olose contact against each n ? 9 ° Ve are P^sed in 

b o«ment, the tr^miS ^ tbe '"^ated em" 

tween the holder part and th J 9 ' S °"t be- 

saidpairof surfaces 21 23 I T t0P essentia »y via 

s-cie iimiting surfaces 23 are t* T Seen in fi 9 2, the 

£rge radial distance from kJ , f 31 9 com P a rativeiy 

This means that the mS^JT*. ° f the ^ider pan" 

a nd. thereby, improved su l f i f ,Ve 3 9reater 'ength 

would be situated closertothef ^ ment tha " if the y 
where the part of the ^ 1 " e ° f tbe n °Werpan: 
chip channeis 12 ™ d e«ned between^' 

; ? pr^oer: n ,^r~r: ? fe to be — . 

^.sunscrewedadistancTfromfh t,9htenin9 sc rew 
hread, whereby the proji^ ^^"enant female 
to the outer end positions '■ 8 ^ def,ec ted out 

groove is maximaliy widened aI'" WhiCh the 9uidi "9 

atighteningscrew 16A b s^oinT^! erT1b ° di "ient of 
senbed tightening screw sa T c thepreWous 'y de- 
end a head. At one end^ 3 Shan ^ 
46 .s formed, which is either ^ k ' 3 ma,e th read 
hand threaded. In the examof threaded or right- 
same is left-hand that the 
shank, a second male threa^?,? P ° Sfte end « the 
opposite type of thread pS vtJ ,° rmed haVi " 9 th e 
The male thread 46 is in enoE 9ht ' h9nd thread ed. 
Sous, ' e. left-hand threadad femarr 1 **" 30 ana, °" 
the projections 7. The other maTe ! ad 48 in one °f 
engagement with an ana on' hread 47 is 'n turn in 
female thread 49, wn^ 
S'nthiscase,the f ema bS h^ 

Ks^ 
-~d,^ 
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51 the ring 50 is rigidly locked in relation to the branch 
8, e.g. by means of a cotter (not shown) 

rthe ] dir^io n „ th 7 CreW 16A IS br ° Ughtt0 rotate °™ 
of the directions of rotation, more precisely in such a 

way that the ma.e thread 46 moves inwards in 2 fe 

mate thread 48. the opposite male thread 47 wi wo* 

n the same way, i.e. move inwards in the appurtenant 

female thread 49. This means that the two prions 

7, 8 are brought to deflect in the direction inwaS to 

Erection, the male threads 46, 47 will move in the direc 
ton out from the appurtenant female thread 48 49 
which resutts in the projections 7, 8 becoming deflected 
n the d.rect.on outwards from each other 
[0039] In the embodiments described above and 
those inustrated i figs, i- 8 bending both the potions 
outwards ,s achieved with the help of a tension SqT 
vice in-buift in the ho.der and whteh is in the ToTofa 
screw which even has the function of activeiy tensToning 
both the projections against the loose topes male mem 
bar sheath body. An alternative embodiment ofa tToUs" 

tttT 9 " 1 1 S3id ,0 °' differs ^ndamentally f°om 

that described above in that the holder part lacks all o™ 

tenS, '° nin9 d6ViCe for the ^mPing onhe or 
Si^ US m , th , e embodime "t wording ,0 figs: 9-1 on'y 
o TrTl tf Ctty ° f the PTOjections is "^primarily 
n^on torn! St ' OOSe 10P - in «• ooZ 

CST" 6 P ° SSIb,e the outward fle ™9 of the pro- 

6A, 6B wh ch deHmrt the slot 6 and which together delimit 
can°be ST 55 ' 10 adVanta 9 e ' but no?necessan7 
S£i s Tthe to I T 31 «*• to the 

cmss s^ln ^ 1°° ' A Separate key 56 *»" an ova. 
cross section can be inserted in this hole 55 said kou 
enables the projections 7, 8 to be force apart (e 7 
0.0Smm)so that thesheath body can beslidintorespec 

Ihoi? I reC6SS 53 has a stantially half-circular 

H hasa a!f e rT Pte ^ Wh * r — ^ °therTcess 
54 has a half-oval or shallow arched shape. The shape 
of the recesses and hence also that of the hole 55 can 
vary greatty within the scope of the invention Theoreh" 

ketl il th eref0re thinkab ' e t0 ,0m recess " -a. 
key in just the one end of the both the surfaces 6A 6B 

K should also be noted that the hole 55 is Jced at a 

sZr,nT StanCe fr ° m ^ h °' e 35 afthe ^TotH 
slot 6. In this manner maximum leverage is obtained in 
conj Unc t lon with the turning of the key 56 
[0041] A further difference between the embodiment 

SS?' '""I -^^enTdtcred 
earner ,s that the axial support surfaces 9 (which form 
separate surfaces on either side of the guiZ groo™ 
5) are angled in relation to the centre axfs of the holder 
form an°T a ° t,y ** 9 ™ «» tL, they 

Ss ln the? an9 ', e P ° im ° f Which is d -ected Tor 
wards. In the example the individual surface 9 is anni^n 

aTeSThelr re ' ati ° n *° the Ce "^ d - 
a result the obtuse angle mentioned will be 172.° This 



12 



As^nT ° f C ° UrSe Vary somew hat both up and down 

the^ a ? of r; fi9 - 11 the in,eracti "9 -rfaces 1 5 on 

no IhT " 9 Part 2 are an 9' ed at a correspond- 

s ZIm TT 9 ^ Wh6reby the surfaces ^erge * the 
rearwards direction. The effect of the interacting pair* 

^ thatthfr 9 ' 15 b ; ing ang,ed in the ™»™ 

* that the rear surfaces 15 on the cutting part apply a 

StSTT ° nt0 the fr0nt SUrfaces '"a Ser 
w ITJT USt StriV6S WhilSt the ,00 ' is ^ aeration to 
bend the projections 7, 8 inwards in such a manner as 

he auS na 0ntribUt ! t0 C,ampi "9 the Sheath body" 

s creaS 9 bv r: e ? * ^ force 

mow , V mherent e,astic *y of tne Projections) 
is th!f 1 naccordan oe to the preferred embodimen tof 

tl t ntl ° natleaStoneoft "atwosurface S 9,15whch 

alonn th 9 ° f 3 SUrfaCe in tnis man "ar can occur 
along the ent.re surface or just part of a surface Pro^S 

edhoweverthatonlyoneofthetwosurfaces9 15is, 0 
face's b 6 e \T *? 5" l ° 66 f ' 3t requires tnal 'tn a sur° 
and in th^ 6 T 3rChed P3rt in the Part 
fo^n k 3 ShapS ° f 1,118 S0rt lends ^elf to being 

fonmed by a simple means in the holder part which is 
manufactured in steel. By cambering or arching atTeaat 
IZ ^ SUrfaCSS th,S mannerthe clearances 57are 
SSS Sd °" e, ' ther Side of the intact point 58 
L"0«] In the embodiment according to fios 9-11 the 

*> which ca A be l! h ; Ch are SttUated at differe nt levels, 
Zii,! ^ See " in fig1 °- Thes * two partia 

surfaces are separated by a recess 27 of the same type 
as has been described previously, in practice the dSTr! 
ences ,n .evel between the surfaces 28A 28B can vaX 
sightly and be of the ortfer of for example 0 1 0 3 nT 
of the I" S M he differ6nCe in ' eVel leads t° the formaZ 
surface 28b. In the example the shoulder 59 is formed 
n this manner of the far part of the cup surface 34 vS 
s connected ,0 the partia, surface 28B which is To be 
«> found furthest from the observer in fig 9 

fsteLTr Sh6ath b ° dy 14 oft "a cutting body 
th.J!,» ! PreVi ° USly iS S,id int0 the guiding groove 
thebu tt onheadprotmsion26wil.comeintocon,actwih 
« TonT 59 ' th6reby the button "aad protrusion 
stops against the shoulder. In this manner the final 
mountmg position of the sheath body and cutting part ' 

the sZS;? 9 diStinCt 6XaCt Way - ln °the? wo^ S 
he shoulder forms a means for centring the cutting part 
m relation to holder part. 9 P 

50 SUU? OH*' 8 connecti ™ rt should be pointed out that 
the sheath body in the embodiment in question can be 
shd into the guiding groove only from the one d of ft 

55 ?' k Furthermore * should be pointed out that one of 

ir e o S art ° ^ m 9Uidin9 9ro ° Ve Can '"tera« with oth 
er parts of the sheath body than just a central button 
head protrusion of the type described in order Z centre 
the cutting part relative to the holder part. In this con 



7 



niniiiHiiuiai 



IHiHl 



13 



EP 1 310 313 A1 



nection the shoulder can be positioned other than just 

m the bottom of the guiding groove 

[0046] A substantial advantage of the too. according 

and centred ,n an exact way in the holder part by means 
of hmrted deflection motions of the two restm prJec 
ton. of the holderpart. In other words, the risk of E5L 
deforma t in the holder part is minimised. FuZ? 

^a^? e emD ' d ! rpart iS n0t SX P° sed ^ inconvenSt 
wear or emboss.ng ln connection with exchange of 
loose tops, m this way, it is guaranteed that the ho!de 
part can be used for a long time without losing abS 
to centre the .oose top in a predetermined and wet 2 
fmed way. Furthermore, the tool can transmit Joe tor 
ques between the ho.der p art and the loosTto iVo n 

weatenTno e c h h *" ,0 °' C ° nSists ° f a *■ 
Ts w2 as?he ^, ri nne ' S - Further ™«. the loose top 
oleand ^ t f heh ° lderpartma y be ^nufactured inasim 
Pie and not very costly way by means of simple machin 
mg operations. The too. can also brought fuMmen 
without any tensioning screw as is i..ustra te d !n"g S 
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that the tightening screw at tightening provides the 
sheath body with a considerable tensile Lee TWs Jm 

sh^htf 0 imPr ° VeS the automatfc -nt-g ofTe 
rnn^ b0dy,nrelatio " ^ the holder part 

Srtr" 0 " 9 " thS ,imit,ns SUrfaces 6 A. 6B on both 

surf acel I k 6 ^ Sh0W " the f °™ °t P'ane 
surfaces, the shape of the surfaces may be modified 
or mstance in such a way that the contour of tne 
faces becomes slightly S-shaped 
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Feasible Modifications of th a in„ 0 ,,t.„ n 



7^ inVenti ° n is not so,e, y "mited to the em- 
bod.ment described above and illustrated in the draw- 
ings Thus, ,t ,s feasib.e to manufacture the shea* bZ 

tail shL 3 ? ma ' e mSmber in the 1om °< so'** a dove" 
taH-shaped material portion, i.e. without the particular 
neck portion that has been described above S 
more, ,t is feasible to make the sheath body 2 th an 
asymmetneal shape, e.g. having only one wedge sur 
ace -nteracting wfth a oorrespondingledge surface in 
the guiding groove. Furthermore, the clampino de*c* 

3e ilVno? 6 def ' eCti0n ° f ,h6 P^ CS 
made n another way than in the form of one single dou- 
ble-actmg screw. Thus, instead of one screw w 
screws may be arranged, one of which deLctsIhe pTo! 
ect,ons ,n the direction outwards and the other provides 

wards. It is also feasible to form a double-act.no tinht 

SSSiT* another way ,han the ^^22?" 

[0048] In the example according to the drawings the 
neck portion 1 8 of the sheath body 1 4 is shown w^h th! 
same width as the outer space le ^ ~ 
•e. the d,stance between the flank surfaces 21 fs eaualfj 
23when! h e betWeen side "mSi 

tieenTe^ 

ZrZ k SUrfaC6S 21 • ,n this w ay, already the in- 

s t L eS "' ent f ° rCe in the Projections will provide the 
sheath body with a tensile force, fnrnpmJSSSSi 
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i" a machine TnS^l Z™ 01 m ° Unlab,e 
' - centre axis (C) asweKfJ ? U " d 3 9 eom «rical 
(2), which i ^^^"^W 
via a male/female ™ S t0 tne no,der Part 
one hand a seat f S) IT" 9 ' Wh,Ch inc,udes °" the 
lection axia Z VZ lZ^^^pe in the 
(4) of the holder part aTd T Jf™** ,n a front end 
member (1 4 ) 2 »5 ° ther nand a ™le 
*■ Part w/KSX seaws! E °' ** "* 
tapering shape, whereby a slot if • , 30 axia " v 
front end portion of Z Z V l ) ' S formed in the 
arates tJ^^^^ff "** slot sep . 

member (14) 0 f th* °' h 18 to c,am P the male 
hereby theconi Jp^StfJi" the sea < <*>. 
male organ (14) feature . 3rea ° utside the 

t^sttransmitt^S 

an axial thrust absorbing « h ' Ch ,n,eracte *»»> 
front end, ehJ^SS ST?! J? 0 " the h °' ders 
on the cutting part ^ ' * the male me mber 

'^ra„y open ^J^ff^ ^ 
which the sheath body is ^eral,! L ? 3 ° Ut ° f 
movable, whereby at leasS - " 0t aXia " y ' 
«ally plane wedge surfed aT™"' SUbSt3n - 

;nclinedinre,atio 9 ntomecemr^^ 
to .nteract with an internal ir£ J h ,sarr anged 
(25) that defines theolt'n" SUrf3 ° e 
acting means ( 26 27 B ^"« r00ve ' and that inter- 
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"on ,„ m o5, P .r ^ ' 7 ' S) 3 *"=• 

'nely dovetail-like cross-section 1 } 3 9entJ - 
'any to a radial plane m k ? perpend 'c U - 

so far that two opposi K2S? *! CUtt,n9 P3rt 
(20) are inclined ai one and thT W3d9e SUrtaces 
said radial plane. S3me an 9 ,e («) to 

of the guiding groTe af * ,n9SUrfaca *(23, 2 5) 
on each side of a centra £ • , T meWca ' sna P e 
the holder part (1) aTd 1 P ^ (R ' J tnrou 9 h 
"miting suJacU iT^u^T e * a - a <*'oe 

Paingofasymmetncalshaplin? f th b ° dy (14 > 
tra, radia, plane ^ ^ SSJ^--- 

(3), which howeve i smaller th ^ ^ a " 9 ' e 
dination («) of the eltlZl ^ * e a " 9,e of 
sheath body in orde to IT T 9 * SUrfaces ° f 
the wedge .J^^"*^^*^ 
side the guidinq nrLvL ? 6peSt possible 
tweenthe poZs of Z' J . 6reby 3 C,earance "e- 
-om the «££^"25^ danced 

" 2^sa ;„° a t n h y at one of the precedi - 9 

mitting rear surfaced M 51 3Xia ' tHrust trans- 

Pair of interacting ax If thru 'ri 9 ^ a " d 9 
surfaces (9) on the hSJT absort>,n 9 forward 
relation ,o he centre l is ^ T ^ an9 ' ed in 
-ore exacts angSTnrn obS. *! ^'^ part ' 
which is directed! rwards wheibX ^ P ° im ° f 
es on the cutting part suhm ^ . rearsurfac- 
on the holder to force im nn ' 0nVard Surfaces 
too. is h^p^SSJS^^' Wh6n the 
8) inwards leadino t« 1 ,0bendthe Projections (7, 
sheath body (1 4) 9 f ° ' mPTOVed c,a ^P*n9 of the 

-nteract in pairs has the^rn, of ^ (9 ' 15) Whicn 
tiallyconvexedaJ no rd e 7to' 3 °° mp,ete 'y ^ par- 
clearances (57) alonasWetn 9,6 ° ne orsevera ' 
' alon 9 slde the pomts of contact (58). 
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of the cutting part (2) and a cross-section-wise 
dovetail-shaped portion (17) of the sheath body 
(14), which neck portion is delimited by on one hand 
two opposite flank surfaces (21 ) that are plane and 
mutually parallel, and on the other hand two first 
transverse surfaces (22) extending inwards to- 
wards the wedge surfaces of the dovetail portion, 
which transverse surfaces are always separated via 
gaps (44) from two analogous, second transverse 
surfaces (24), which extend inwards from two mu- 
tually parallel surfaces (23), which form internal side 
limiting surfaces for the guiding groove and which 
are pressable against the flank surfaces (21 ) of the 
sheath body during clamping of the cutting part in 
order to transfer torque from the holder part to the 
cutting part . 

8. Tool according to any one of the preceding claims, 
characterized in, that the guiding groove (5) is 
open at opposite ends in order to permit insertion 
and extraction, respectively, of the sheath body (1 4) 
from optional side of the holder part (1). 

9. Tool according to any one of the proceeding claims, 
characterized in, that the guiding groove (5) and 
the slot (6) are located in a common radial plane 
(Ri>- 

10. Tool according to any one of the preceding claims, 
characterized in, that said means for centring the 
cutting part (2) in relation to the holder part (1 ) com- 
prises a button head protrusion (26) formed in one 
of the parts for engagement with a countersink (27) 
in the other part. 

11. Tool according to claim 10, characterized in, that 
the button head protrusion (26) is located on a rear- 
wardly directed end surface (1 9) of the sheath body 
(14), while the countersink (27) is formed in a bot- 
tom (28) in the guiding groove (5), whereby the but- 
ton head protrusion is on the one hand freely mov- 
able along the bottom of the groove when the pro- 
jections (7, 8) are separated in order to permit in- 
sertion and extraction of the sheath body, but are 
on the other hand pressed axially into the counter- 
sink when the projections are -deflected inwards to- 
wards each other in connection with the clamping 
of the sheath body. 

12. Tool according to claim 1 0 or 11 , characterized in, 
that the button head protrusion (26) is of a rotation- 
ally symmetrical basic shape and is shallower than 
the countersink (27) in order not to touch the bottom 
in the same. 

13. Tool according to claim 12, characterized in, that 
the contact between an external envelope surface 
(33) of the button head protrusion (26) and an inter- 



nal limiting surface (34) in the countersink (27) is in 
the form of a line contact along a circumfering cir- 
cular line. 

s 14. Tool according to any one of claims 10-13, charac- 
terized in, that the button head protrusion (26) and 
the countersink (27) are centrally placed on their re- 
spective parts. 

10 15. Tool according to any one of the preceding claims, 
characterized in, that the said means of centering 
the cutting part (2) relative to the holder part (1 ) in- 
cludes a shoulder (59) linked to the guiding groove 

(5) against which a part of the sheath body (14) can 
*5 be pressed in order to determine the position of the 

sheath body along the guiding groove, whereby the 
sheath body can be slid into the guiding groove from 
one end or the other. 

20 16. Tool according to any one of the preceding claims, 
characterized in, that a tensioning device consist- 
ing of a double-acting screw (16, 16A) which is ar- 
ranged in the holding part (1), said device extends 
between the projections (7, 8) while bridging the slot 

(6) , and which has the purpose of deflecting the pro- 
jections on the one hand outwards from a tension- 
less neutral position with the purpose of broadening 
the space between the projections in connection 
with mounting and dismounting of the cutting part, 
and on the other hand inwards towards each other 
with the purpose of clamping the sheath body. 

17. Tool according to claim 16, characterized in, that 
the screw (16) comprises a head (36) and a shank 
having a waist (37), which separates a male thread 
(38) from a smooth section (39) on the end of which 
the head (36) is formed, whereby the male thread 
(38) is in engagement with a female thread (40) in 
a first branch (8) and the smooth section (39) is free- 
ly rotatable in a bore (41 ) in the second branch (7), 
and that a pressure washer (42) is applied on. the 
waist (37) via the gap (6) between the projections, 
whereby the pressure washer on screwing of the 
screw in the direction out of the female thread in 
said first projection is pressed against the second 
projection during distancing of the projections from 
each other. 

18. Tool according to claim 16, characterized in, that 
the screw (16A) at one end thereof has a left-hand 
threaded male thread (46), which is in engagement 
with an analogous female thread (48) in one of the 
projections (7), and at the opposite end thereof has 
a right-hand threaded male thread (47), which is in 
engagement with an analogous female thread (49) 
included in the other branch (8). 

19. Cutting part according to any one of claims 1-15, 
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characterized in, that said means to enable th. 

thrust 

malememL (1 4) chi^l" ° UtSide the 

LrSf an?? ( ' 0) inC ' ined re,at ^ 22 
axis (C) and intended to interact iA/ith o„ • * 

that defines a guiding groove (S) in - h „iH * 
included in the too., and tSfe H^lT* (1 ) 
prises means (26) or locaSinn th ^ COm ' 20 
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21. Cutting part according to claim ?n 

in, that the sheath ^^S^^^ 
sists of a dovetail chol ? yorpart, y con ~ 

Which i S of n , materlaI P° rti ^ (17) 

wnicn is of genuine y dovetaiMik* «L 

wedge ^^JXSJSS 

same angle (a) to said radial plane he 

22. Cutting part accordinq to claim ?n „, oh , 

24. Cutting p art according to claims 20 and 21 ch a , 
MS>«nrf« mst transm 'tting surface 
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cutting part (2) in relation to the holder part Ml mm 
pnses a button head protrusion (afSSffS" 

26 ' ,?Sr P h a 1 aCC ° rdin9 t0 C,aim 25 - characterized 
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